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The clinical applications of the radial artery depend on its “standard” anatomy. In the literature, however,
there are many variations of the radial artery described, that may hamper clinical procedures. In this case
report, we present some variations in the branching pattern of radial artery, foundin the right upper limb
of an embalmed male cadaver. The superficial palmar branch of the radial artery started from the radial
artery at unusually high level - nearly 10 cm proximal to the wrist. The aberrant vessel passed just under
the thenar muscle fascia and underneath the palmar aponeurosis it bifurcated into the princeps pollicis
and radialis indicis arteries. Based on the presence of a small sized anastomosis at the level of the
superficial palmar arch, it seemed that the main thumb arterial supply in this case depends on the variant
superficial palmar branch of the radial arteryof high origin.
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Introduction

The radial artery is a mid-sized vessel (external diameter about 3mm) [16] that follows
the radial side of the anterior forearm, covered by the brachioradialis muscle [4, 7].
At the wrist, the radial artery sends a superficial branch to the superficial palmar arch
from the ulnar artery and turning dorsally around the scaphoid and trapezium it passes
through the muscles of the first interosseus (web) space. Here, the artery sends several
branches to the palmar and dorsal sides of the thumb [4, 7]. The wrist portion of the radial
artery is superficially located and with a proper diameter to provide a good vascular
access site for interventional procedures [6, 21, 2]. The wide clinical application of the
radial artery, either harvested as an arterial conduit for surgery or temporarily occluded
for catheterization procedures, is based on the presumption that its anatomy is nearly
corresponding to the classical textbook descriptions [4, 7] and most importantly — a
good collateral system exists between the superficial and deep palmar arches [18, 22].
As a matter of fact, however, the radial artery system is variable in its antebrachial [10,
12, 22] and especially its distal parts [11, 16, 17], thus presenting a real danger of radial
catheterization failure [24] or post-procedure thumb ischemia [13, 18, 23, 25].
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Materials and Methods

The variations reported were observed during routine student dissections of the
right upper limb of an adult formalin-fixed male cadaver of Caucasian descent. All
dissections took place at the Department of Anatomy, Histology and Embryology,
Medical University of Sofia.

Case report

The present case report describes variations in the branching pattern of radial artery
in the distal third of the forearm, wrist and hand. The most noticeable finding was a
large sized superficial palmar branch of the radial artery supplying the thumb. Upon
dissecting the forearm vessels we noticed that the radial artery bifurcated nearly 10
cm above the distal wrist crease into two equal in size branches (Fig. 1a; Fig. 2b).

Fig. 1a, b. Anterior view of the forearm and wrist (a) and hand (b) demonstrating the variant branching
pattern of the radial artery. Arteries: RA — radial artery; SPB — superficial palmar branch; PPA — princeps
pollicis artery; RIA — radialisindicis artery. The white arrow indicates the small anastomosis between the
superficial palmar branch of the radial artery and the distal ulnar artery within the superficial palmar arch.
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The following dissection revealed that the medial one continued into the superficial
palmar branch of the radial artery, while the lateral one extended into the distal part
of the radial artery. The superficial palmar branch of the radial artery measured about
2.5 mm of external diameter and initially coursed parallel to the main radial artery, on
its medial site, and lateral to the median nerve and flexor carpi radialis muscle. The
superficial palmar branch crossed the thenar muscle tendons superficially and continued
underneath the palmar aponeurosis. A dissection of this vessel showed that it bifurcated
further into the princeps pollicis artery, providing radial and ulnar palmar arteries to the
thumb and the radialisindicis artery (Fig. 1b; Fig. 2b). At the level of the origin of the
flexor pollicis brevis muscle, the superficial palmar branch of the radial artery sent a
small anastomosing branch (less than 1 mm in diameter) to the superficial palmar arch.
The distal part of the usual radial artery had a normal course through the anatomical
snuff box and first interosseous space without giving significant side branches. Entering
the deep palmar region of the hand, the radial artery extended into the deep palmar arch
that anastomosed at the end with a small deep palmar branch of the ulnar artery.
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Fig. 2a, b. Schemes of the normal (a) and variant (b) branching pattern of the distal radial artery as

described in our case. Arteries: RA — radial artery; SPB — superficial palmar branch; PPA — princeps
pollicis artery; RIA — radialis indicis artery.
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Discussion

In the case reported, there are variations of both antebrachial and distal parts of the
radial artery, each one presenting distinctive clinical problems. Radial artery at the
distal forearm and wrist is safe and effective vascular access site for the coronary and
cerebrovascular interventional procedures [21]. This artery is preferred over brachial,
axillary and femoral arteries for smaller size catheters based on its anatomical features
[5, 8]. Moreover, the anterbrachial portion of the radial artery is about 20 cm long
and is considered an adequate auto-conduit for coronary system routinely harvested
for coronary artery bypass graft surgery [1, 3]. Because of the high division of the
radial artery, as reported here, at the typical wrist site instead of one large, two parallel
smaller arteries were identified. Such a variant pattern has already been recognized as a
potential problem for radial artery catheterization [12]. Moreover harvesting of such a
bifurcated radial artery will not be desired for surgery.

Regarding the distal part of radial artery, the presence of a large sized superficial
palmar branch providing mainly the blood supply of the thumb might be important
in plastic and reconstructive surgery of the hand [20]. The presence of only small
sized anastomosing branches between the distal parts of the radial and ulnar arteries,
as reported in our case, might create a higher risk of thumb ischemia if radial artery
is harvested for surgery or occluded by catheter. The higher origin of the superficial
palmar branch of the radial artery has been reported previously [9], so is its branching
into princeps pollicis and radialis indicis arteries [2, 14, 15, 19]. However, such a high
origin of the superficial palmar branch of the radial artery providing mainly the thumb
blood supply has not been described previously. In our dissection series, it was the only
case in over 50 upper limbs dissected.
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